Aim: To investigate the indication of systemic antimicrobial agents used by dental professionals for treatment of patients affected by periodontal diseases. Methods: Interviews by a questionnaire were held with 225 professionals of different dental specialties and who performed periodontal treatment. Results: Among interviewees, 94% indicated systemic antibiotics as a form of periodontal disease treatment. Their main indication was for periodontal abscesses (80%) followed by aggressive periodontitis (62%) and necrotizing diseases (45%). The most frequently used antibiotics were amoxicillin (81%) and metronidazole (57%). The medications were indicated in association with mechanical therapy by 67% of the professionals. As regards the occasion of indication, 60% indicated systemic antibiotic therapy before and after mechanical periodontal scaling and root planing. Seventy-eight percent of the professionals indicated antibiotics associated with periodontal surgery for access to scaling, and 76% indicated it before and after the surgical procedure. Among the interviewees, 99% took into account systemic involvement for drug administration. Conclusions: It was concluded that a considerable portion of professionals indicate systemic antibiotic-therapy in an incoherent manner and in situations in which there is no indication for antibiotic use, or with ineffective protocols.
Introduction
Periodontal treatment is based on supra and subgingival dental biofilm control, performed by guidance on oral hygiene, professional supragingival biofilm removal and subgingival periodontal instrumentation. These therapeutic approaches alter the microbiota, allowing the establishment of a larger proportion of bacteria related to periodontal health. However, some studies demonstrated that mechanical therapy used alone, may not combat adequately some types of periodontopathogens, making it difficult to obtain or re-establish periodontal health 1 . Studies demonstrated that the use of systemic antimicrobial agents adjunct to mechanical periodontal treatment may be an important therapeutic strategy in the treatment of chronic [2] [3] [4] and aggressive [5] [6] [7] [8] [9] periodontal diseases. These results were observed with the use of different antibiotics, such as amoxicillin/metronidazole 4, [8] [9] [10] [11] , azythromicin [12] [13] [14] , clindamycin 15 and clarithromycin 16 , which showed favorable results as adjunct to therapy for aggressive periodontitis and chronic periodontal disease, when compared with the control group treated with mechanical therapy alone. In addition to the effects of systemic antibiotic therapy based on the isolated use of a certain drug, the use of associations of antibiotics has also shown promising clinical and microbiological results 3, 5, 8, 17 . Another factor of great importance for the correct indication of systemic antimicrobial agent use in therapy for periodontal alterations, in addition to the correct type of drug or association, is the occasion of using systemic antibiotic therapy. Studies indicated that due to the characteristics of dental biofilm, it is necessary to disorganize it mechanically before, or soon after the beginning of antimicrobial therapy, to optimize the medication 18, 19 . It is relevant to point out that the conscious use of systemic antibiotics is based on the possibility of adverse reactions to these medications, and particularly on the possibility of selecting resistant microorganisms [20] [21] [22] . Adverse reactions may vary from simple nausea and headache, up to the presence of pseudomembranous colitis which, if not correctly treated, may result in the death of the patient affected by this infection. In addition, bacterial resistance is the most important negative factor in the use of indiscriminate and incorrect systemic antibiotic protocols 20 . In 1996, was made an evaluation of systemic antimicrobial agents use by professionals for periodontal treatment 23 . In this study, was demonstrated the abusive use of systemic antimicrobial agents. Among dentists who performed periodontal treatment, 85% of them mentioned the use of systemic antibiotics in the treatment of chronic periodontitis, without considering the severity of the disease. Furthermore, it was observed that the majority of the interviewed professionals prescribed antibiotics for patients with acute processes (periodontal abscesses and necrotizing diseases) without consideration of the patient's systemic conditions.
In view of past evidence of abusive use of antibiotic therapy by professionals who perform therapeutic periodontal procedures, and knowing about the risks of indiscriminate use of this type of medication, the aim of the present study was to make an up-to-date evaluation of systemic antimicrobial agents indication by dental professionals who perform periodontal therapy.
Material and methods

Study Design
This study had a cross-sectional, observational design, using structured questionnaires with multiple-choice questions that allowed completion of responses.
Sample
In the present study, 225 dentists who performed periodontal treatment in private clinics or in public service voluntarily participated in the study. Professionals involved in teaching activities in dental schools were excluded from the survey. All the professionals were interviewed by the same person, who followed the structured questionnaire adapted for this study. Before the study interviews were held, the questionnaire was tested as regards aspects of understanding the questions, interviewing five dentists not involved in this project. Before the interview, the participants were informed about the research and signed a form of free and informed consent. All the procedures performed were approved by the Ethics Commission of the Paulista University (Protocol No. 539/10 CEP/ICS/UNIP).
Nine multiple choice questions were asked with regards the use of systemic antibiotic therapy in the treatment of periodontal diseases. During initial questioning, the professionals reported whether they used or not antibiotics in the treatment of periodontal diseases. Subsequently, they answered questions about the types of periodontal diseases in which antibiotic therapy was indicated, and could choose one or more of the following clinical situations: gingivitis, chronic periodontitis, aggressive periodontitis, periodontitis modified by systemic factors, periodontal abscesses, and necrotizing or other diseases. Questions were also asked as regards the disease severity in which the medications should be indicated (slight, moderate or advanced).
After this, the professionals were asked whether the patient's systemic condition was taken into consideration for prescription of antibiotics. Next, the professionals answered questions about whether they indicated the use of antibiotics in association with mechanical therapy, or whether they prescribed medication as monotherapy, and about the occasion of using the medication (prescribing the medication before, before and after, or only after the root scaling and planing procedures). In addition, the professionals were asked whether they prescribed or not antibiotics after performing periodontal surgery for access to root scaling. In cases in which they indicated the use of antibiotics combined with periodontal surgery, the professionals were asked about the occasion of medication use (indicating medication before, before and after, or only after the surgical procedures).
The last question asked was about the used medication (Amoxicillin, Tetracycline, Metronidazole, Ciprofloxacin, Clindamycin, Azithromycin, associations of medications and others).
Results
The replies to each question were computed in terms of relative frequency and as a whole, they were analyzed by means of descriptive statistics. Interviews were held with 225 dentists from different specialties ( Figure 1 ). Although the professionals were from different specialties (public health 2.3%, pediatric dentistry 3.8%, restorative dentistry 6.1%, oral surgery 9.9%, endodontics 12.4%, orthodontics 12.4%, periodontics 14.6%, prosthesis15.3% and implantology 23.2%), they all performed periodontal therapy on their patients.
As regards the first question about whether they indicated or not antibiotic therapy in the treatment of periodontitis, only 6% of the professionals reported that they did not use systemic antibiotics in the treatment of periodontal diseases. The professionals who used antibiotic therapy reported using Evaluation of the use of systemic antimicrobial agents by professionals for the treatment of periodontal diseases them mainly in cases of periodontal abscesses (80%), aggressive periodontitis (62%) and necrotizing diseases (45%) (Figure 2 ).
It should be pointed out that some of the professionals indicated more than one clinical situation for the use of systemic antibiotic therapy. As regards the disease severity for which the medications should be indicated, 87% of the professionals indicated antibiotic therapy for advanced periodontitis, 38% for moderate and 6% for slight periodontitis.
Asked whether they took the systemic involvement of the patient into consideration when opting to use antibiotic therapy, 99% of the dentists reported that they did take this into consideration when prescribing antibiotics, while 1% did not.
When asked about the use of antibiotics as adjunct to mechanical therapy, it was observed that most of the interviewed professionals used antibiotic therapy in association with root instrumentation (67%), although a considerable portion (33%) indicated it without combination with mechanical therapy. When asked about the occasion of using antibiotics, in case of association with the root scaling and planing, most of the professionals (60%) reported they indicated the use of medication both before and after nonsurgical mechanical instrumentation (i.e. scaling and root planing) (Figure 3) .
Asked about the prescription of antibiotics after performing periodontal surgery for access to root scaling, 78% of the professionals replied they indicated the use of medication associated with surgeries, while 22% did not prescribe antibiotics associated with surgeries. As regards the occasion of using antibiotics in cases of periodontal surgeries, most of the professionals (76%) reported that they indicated the use of medication both before and after the surgical procedure (Figure 4) .
With regard to the choice of medications, a predominance of bactericide antibiotic prescriptions (amoxicillin and metronidazole) was observed ( Figure 5 ). Evaluation of the use of systemic antimicrobial agents by professionals for the treatment of periodontal diseases
Discussion
In view of previous evidence that demonstrated abusive use of antibiotics by professionals who perform therapeutic periodontal procedures, and bearing in mind the risks associated with the indiscriminate use of this type of medication, the aim of this study was to make an up-to-date evaluation of the indication of systemic antimicrobial agents by dental professionals who perform periodontal therapy. According to the findings of the present study, a large portion of the interviewees (92%) was shown to use antibiotics in the treatment of periodontal diseases, and that in 80% of the cases, this indication was being directed to the treatment of periodontal abscesses.
Different therapies have been proposed for the treatment of periodontal abscesses, which turned the subject controversial 1, 24, 25 . However, the use of antibiotics must be restricted to individuals with systemic involvement such as bad feeling, fever, prostration and lymphoadenopathy 26 . Indeed, in the present study most of the interviewed professionals (99%) considered this aspect when taking the decision to prescribe the medication. However, as only a small portion of periodontal abscesses develop to a systemic involvement, and 80% of the dentists prescribe antibiotics for the treatment of this acute process, this may indicate excessive use of such medication for this purpose.
In the present study, a considerable portion of the interviewees (62%) also reported the use of systemic antibiotic therapy for the treatment of aggressive periodontitis. In this regard, various researchers showed that there was a significant benefit of their use as adjunct to mechanical treatment, when compared with individuals who received mechanical treatment only 5, 6 . Haas et al. 12 (2008) used an antibiotic regime of 500 mg azythromicin, once a day, for 3 days, associated with root scaling and planing, and after 12 months of follow-up, obtained significant improvement in the evaluated clinical parameters (probing depth and clinical attachment level) in comparison with the group that received mechanical therapy alone. In addition to the clinical benefits, some recent studies also reported the positive effects of the adjunct use of antibiotics on the subgingival microbiota of individuals with aggressive periodontitis. In a randomized, double-blind, placebocontrolled study, 30 individuals with aggressive periodontitis received root scaling and planing alone, or combined with 400 mg of metronidazole plus 500 mg of amoxicillin, 3 times a day for 14 days 5 . The individuals who received the combination of antibiotics showed better results in the microbial profile, presenting smaller proportions of the red and orange complexes after treatment 5 . Rodrigues et al. 7 (2012) also observed a significant reduction in the quantity of subgingival Tannerella forsythensis (T.f.) and Treponema denticola (T.d.) in patients with aggressive periodontitis treated with amoxicillin and metronidazole, in association with mechanical treatment. Although there is scientific evidence supporting the use of systemic antibiotics adjunct to root instrumentation in the treatment of aggressive periodontitis, care must be taken when diagnosing cases of aggressive periodontitis, and differentiate them from advanced chronic periodontitis, for example, since there is a set of specific characteristics for the diagnosis of this type of periodontal disease. This caution is relevant, considering that the use of antibiotics in other types of periodontal disease might not be a suitable option.
The results of the present study also demonstrated that a great number of professionals (45%) indicate the use of antibiotics in cases of necrotizing periodontitis. Some studies 27 affirmed that systemic antibiotics are generally not necessary in the treatment of necrotizing processes, provided that mechanical therapy of the site is sufficient to efficiently contain the disease progression. Thus, only in the few cases in which the patient's response to mechanical therapy is minimal, or in cases in which the patient presents systemic involvement, is indicated the supplementary use of antibiotics. Bearing in mind that in the present study, the use of antibiotics was prescribed by almost half of the professionals in the treatment of this periodontal condition, it suggests once again that professionals are making excessive use of this medication.
As regards the adjunct use of antibiotics in the treatment of chronic periodontitis, it has been mentioned that generally an efficient clinical response may be obtained by performing mechanical therapy only 13 . Studies emphasized that in order to provide maximum benefit, there is need to reserve the use of these antibiotic agents for individuals with moderate or severe diseases 18, 28 . Furthermore, when mechanical therapy alone does not stop the process or prevent recurrence of the disease, a situation more prevalent in smokers, the adjunct use of antibiotics would be justified 2, 29 . Some authors 30 demonstrated that the use of Azithromycin, in combination with root scaling and planing improved the results of nonsurgical therapy in smokers. According to the authors, greater reduction in probing depth and gains in clinical attachment levels in patients with moderate to advanced attachment loss have been observed when compared with patients who received root scaling and planing only. Clinical and microbiological benefits have also been obtained by some authors 2 with the combination of amoxicillin and metronidazole adjunct to mechanical therapy in the treatment of chronic periodontitis in smokers. In the present study, 20% of the professionals reported indicating the use of antibiotics in the treatment of chronic periodontitis, irrespective of the severity of the disease or the patient's smoking habit, aspects considered relevant when the use of antibiotic therapy is referred to in chronic periodontal disease therapy. In spite of these studies demonstrating positive results with the use of antibiotics as adjunct to the treatment of chronic periodontitis 2, 3, 8, 18, 28, 30 , a recent systematic review showed that there is still insufficient and inconclusive evidence to support the use of systemic antibiotics 31 . Although most of the mentioned professionals concern about associating antibiotic with mechanical therapy, 33% of the professionals used antibiotic therapy alone. According to previous evidence, antibiotics must not be used as Evaluation of the use of systemic antimicrobial agents by professionals for the treatment of periodontal diseases 289 substitutes for mechanical instrumentation of the site 18, 32 whether it is performed surgically or not, due to the fact that biofilm is relatively resistant to antimicrobial agents 19 unless it is mechanically disorganized.
The literature is full of studies demonstrating the effectiveness of antibiotics associated with instrumentation, but there is no precise definition of the best occasion to prescribe them. In the present study, most of the interviewed professionals (60%), mentioned using antibiotics before and after non-surgical mechanical instrumentation. It was shown that the administration of antibiotic therapy during the mechanical therapy, that is to say, not before and not after instrumentation, provides greater reduction in probing depth and greater attachment gain in deep pockets 32 . Therefore, it seems that the best form of using systemic antibiotic therapy would be in association with mechanical treatment of all the regions with periodontal involvement, so that the period of antibiotic administration covers the time required to perform full-mouth mechanical therapy, preferably less than one week.
As regards the use of antimicrobial agents in the periodontal surgical procedures of root scaling and planing, it was found that the majority of the professionals (76%), used antibiotics before and after the procedures. It is important to point out that although some authors have suggested that the adjunct use of antibiotics may reduce pain and swelling and improve healing, there is no sufficient evidence to support their use associated with periodontal surgery 32 . In an extensive review 33 of all the records available of periodontal surgeries in a sample of 395 patients and 1.053 periodontal surgery procedures, it was demonstrated that there were no benefits from antibiotics indication in these cases, due to the low rate of post-operative infections. Therefore, it is probable that the large number of indications found in the present study were made empirically. One of the few situations in which the use of systemic antibiotics before surgical procedures could be indicated, is for the prevention of bacterial endocarditis 34 . As discussed in this study, although certain periodontal conditions have been benefitted by the adjunct use of antibiotics, there is no protocol or consensus as regards to medications that must be used in each case 1 . Some studies showed that the association of amoxicillin (a penicillin with broader spectrum) and metronidazole (a nitroimidazole compound) -especially in a regime of 400 mg of metronidazole plus 500 mg of amoxicillin, 3 times a day for 7-14 days -plays an important role in treating anaeroberelated infection in the oral cavity and may significantly improve the short-term results of non-surgical therapy in patients with aggressive periodontitis 5, 6, 9, 10 , diminishing the need for surgical therapy. This association has shown good results by presenting a synergic effect between the drugs 9, 11, 35 . Azythromicin, a member of a new subclass of macrolide, the azalides, has also been shown to be effective as adjunct to the treatment of aggressive periodontitis (regime of 500 mg de azythromicin, once a day, for 3 days) 12 . Therefore, one may affirm that there is scientific support for the use of the antibiotics most frequently indicated by the professionals in the present study (amoxicillin, metronidazole and azythromicin), for the treatment of periodontal diseases, mainly as adjunct to mechanical therapy in the management of aggressive periodontitis.
An important subject refeents to the use of antibiotic therapy is the bacterial resistance, which is associated with excessive and/or indiscriminate use of antibiotics 21, 22 . Ardila et al. 22 (2010) revealed that periodontal microorganisms in patients with chronic periodontitis can be resistant to the antimicrobial agents frequently used in anti-infective periodontal therapy, such as amoxicillin and metronidazole, supporting the position that the indiscriminate use of antimicrobials leads to the appearance of more highly antibiotic-resistant strains of bacteria associated with periodontal diseases. In the survey conducted 15 years ago on the same subject as in of the present study 23 , only 7% of the professionals reported taking into consideration the systemic manifestation of infection when indicating antibiotics, whereas in the present study 99% reported considering this involvement when indicating this type of medication. This result demonstrates that there has been a considerable change in the knowledge of professionals who indicate antibiotic therapy nowadays. Nevertheless, although professionals reported being more prepared for, and conscious of indicating antibiotic therapy in most indications, it could still be observed that there was indiscriminate use, which was scarcely based on scientific evidence.
An important aspect to be highlighted is related to the type of questionnaire used in the present study. Although a structured multiple-choice questionnaire was used during the interviews, alternative options of answers or other types of questions could have led to different outcomes.
In view of the results obtained in the present study, it may be concluded that systemic antibiotics are still used by dentists in an incoherent manner, and scarcely based on the scientific advancements published in the literature, for clinical situations in which antibiotics are not indicated or using protocols that are not effective in periodontal therapy.
